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- 11/03/387

PEND I 4 = ¥ Mo
ME455-0131~1002/=1003
MEA55-0131=-0002/-0003

DISPOSTTICN & RATTONALE:
(A) DESIGN, (B) TEST, (C) INSPECTION, (D) FAILURE HISTORY:

(A} DESIGN

THE RELAY MOCDULE IS AN ENVIRONMENTALLY SEALED METAL CASE, WHICH

CONTAINS TWQ 40MI74%5 HERMETICALLY-SEALED RELAYS, 7TwWo
JANTXVINS 944 DIODES MOUNTED ON AN INTERNAL TERMINAL BOARD AND AN
INTEGRATED WIRING TERMINATING SYSTEM {IWTS) CONNECTOR. THE -0002
AND -0003 USED IN OV-102 HAVE SOLDER FOT TERMINALS INSTEAD OF THE
IWTS CONNECTOR. THE OV=-102 AFPLICATIONS HAVE AN ADDED MOUNTING
BRACKET STIFFENER WHICH IS5 INHERENT IN RELAYS FOR SUBSEQUENT
BUILDS (1XXX}, THE RELAY MODULE WAS DESIGNED TO MEET THE
REQUIREMENTS QF THEE ROCKWELL INTERHATIDNAL_ SPECIFICATION
ME4{55-0131. THE "APPLICATION OF THE COMPONENTS ARE ANALYZED To

(B] TEST
QUALIFICATION/CERTIFICATION
QUALIFICATION/CERTIFICATION TESTING= THE 40M RELAYS AND THE
BIODES WERE CERTIFIED TQ THEIR APPLICARLE SPECIFICATIONS,
SOMJ7496F AND MIL-5<13500/359 RESPECTIVELY. THE TWDS CONNECTOR
WAS CERTIFIED AS PART OF THE PUSHBUTTON SWITCH ASSEMBLY.

THE RELAY MODULE WAS TESTED AND CERTIFIED AS PART OF THE MID
POWER CONTROL ASSEMBLY AND THE MCTOR CONTROL ASSEMBLY WHICE WERE

r%%g — e

. CAUSE CONTROL
TEST : |
a -] c d o E |
—a = — —_— e e e pp— F I —
VIBRATTION ' X X X |
THERMAL VACUUM b 4 X X
CORROSTIVE CONTAMINATION X X
[ MECHANICAL SHOCK TESTS X X | x |
&-=u== —
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APFENDIX C ITEM 4 CONT'D
ACCEPTANCE ANDD SCREENTHG

ALL REIAY MCDULES ARE SUBJECTED TO ACCEPTANCE AND SCREENING
TESTS WEICH INCLUDE: -

e — ——— :
CAUSE CONTROL |
TRST ,
a b o d e £ |
—— e — — ——— =
VIEUAL

DIELECTRIC STRENGTH {(DWV AT 500 Vrms)
INSULATION RESISTANCE (IR)
ACCEPTANCE THERMAL (20 TQ 120 ©F) X

[ PIND (RELAYS ONLY) X
—==_;,=. —_—

ACCEPTANCE TEST AT THE NEXT ASSEMELY:

o
| =

:h' ——
o o CADSE CONTROL |
TEST el E R ;
a h [ e | & £ |
= e r————— =
FUNCTTIONAL X X X
CONTINUITY ] x X
INSULATION RESISTANCE R X
VIBRATION {POWER CONTROL ASSEMBLIES - '
| TESTED AT 0.04 g</H2) X X ,
e e e p— = — S ——— T ———

(C) INSPECTION
RECEIVING INSPECTION (FAILURE CAUSE a,b)

BEERFOEMS VISUAL LHD DIMENSIONAL EXAMINATION OQF  ALL IHCOMING
PARTS. CERTIFICATION RECORDS AND TEST REPORTS ARE MAINTATNED
CERTIFYING MATERIALS AND PHYSICAL PROPERTTES.

CONTAMINATION CONTROL (FPAILORE CAOSHE b}

QUATTTY COMTROL {(QC) VERIFIES THAT AFPROPRIATE PROCEDURES AND

SHOP PRACTICES ARFE UTILIZED FOR CONTAMINATION CONTRAL.
CLEANLINESS OF RELAY ASSEMBLIES, PRIOR TO HERMETIC SEALING, I3
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APPENDIX € ITEM 4 CONT'D

SUBJECT TO QC SURVEILLANCE AND DATA REVIEW AT THE SUBCONTRACTCR
LEVEL {TELEDYNE RELAY).

ASSEMELY/INSTALIATION (FAILURE CAUSE a,b,e)
DETAILED INSPECTION IS PERFORMED ON ALL PARTS PRIOR 7TO NZXT
ASSEMBLY. HERMETIC SEALING AND BACKFILLING OPERATIONS ARE -

SUBJECT TQ QC SURVEILLANCE AND DATA REVIEW AT THE SUBCONTRACTAL
LEVEL (TELEDYNE RELAY).

CRITICAL PROCESSES (FAILURE CAUSE a,h,a)

ALL CRITICAL PROCESSES INCLUDING SOLDERING ARE MONITORED AND
VERIFIED BY INSPECTION.

TESTING (FATLURE CAUSE a,b,c,e, f)

ALL PARTS OF THE ACCEPTANCE TEST ARE OBSERVED AND VERIFIED BY QC.
EANDLING/PACKAGING (FAILURE CAUSE c,d)

IN-PROCESS OPERATIONS ARE VERIFIED ~B7.'0¢ TO PROTECT DARTS AMD

PRECIUDE MISHANDLING. PARTS ARE PACKAGED, BROTECTED, AND
VERIFIED BY INSPECTION TG APPLICADLE REQUIREMENTS AT THE

- SUFPLIER.

(D} FAILURE HISTORY
THERE HAVE BEEN A TOTAL OF FOUR FAILURES:
FATIIRE MODE: INSULATION RESISTANCE BREAKDOWH

CAR'S ACI03B AND ACRO1D .

TWQ OF THE FAILURES WERE INSULATION RESISTANCE BREAKDOWN BETWEZNM
A COIL CIRCUIT AND RELAY CONTACT CIRCUIT VIA TERMINAL NO. 5.
THESE CONDITIONS WERE BOTH CAUSED BY COLD FLOW OF A TEFLON SLEZVE
O THE STEERING DIODE LEAD. THR CORRECTIVE ACTION INITIATED IN
JANUARY OF 1982 WAS TO REQUIRE WRAPPING OF THE TEFLON SLEEVE AS
WELL AS THE DIGDE BoODY WITH KAPTON TAPE. ADDITYONALLY THE OIODZ
LEAD ROUTING MUST BE WITHIN A SPEQIFIC LOCATION.
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AFPPENDIE C ITEM 4 CONT'D

FAITURE MODE: OPEN, FAILE TO CONDUCT, INADVERTENTLY OPENS, FALLS
TO TRANSFER '

CAR'"S AC3I724 AND ADO479

TWO QTHER FAILURES WERE ASSOCIATED WITH INTERMITTENT CONTINUITY
THROUGH THE RELAY CONTACT CIRCUITS. CHE WAS ISOQOLATED To A
MARGINAL SCOLDER JCINT AND THE OTHER WAS ATTRIBUTED TO LACK OF
SQLDER ON A TERMINAL BOARD JOINT. THE SUFPLIER REVISED HIS RETAY
ASSEMBLY CIRCUIT BQARD ©LDRAWING TO CLARIFY THE SOLDERING
REQUIREMENTS, THIS WAS ACCOMPLISHED IN MAY OF 1986.

TEREE OF THE ABRCVE FAILURES WERE ODETECTED AT THEE NEXT ASSEMBLY
LEVEL PRE-ACCEPTANCE COR ACCEPTANCE TESTS. ONLY CNE OF THESE WAS
DETECTED AT THE VEHICLE LEVEL (CAR ADO0479%) AND IT WAS ON A
DISPLAYZ AND CONTRQLS PAMEL. THESE PANELS ARE NOT SUBJECTED TO
AN ACCEPTANCE VIBRATION TEST WHICH NCRMAITY WoOULD GETECT PROBLEMS
OF THIS NATURE.

PREPARED BY: _ APFPROVED BY: APPRGVED BY asa)
DESIGH I. -t E:—_ at o |

RELIADILITY M, ég#g

QUALITY I SaORSEN
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